Introduction: Management of fibular osteomyelitis presents various challenges with respect to stability of ankle mortise, poor quality of periosteum and fibular pseudoarthrosis. Case History: We present a case of a 6 year male child with chronic osteomyelitis of fibula and pathological fracture, who was operated with resection of fibula with proximal and distal tibio-fibular syndesmotic fixation. Patient was followed up for One year and was noted to have fibular pseudoarthrosis and 5 valgus deformity of ankle. Discussion: Progressive valgus deformity at the ankle is a known complication that can occur many years after index fibular resection. We noticed a ankle valgus deformity at 3 month post-op which was non-progressive till 1 year follow-up. The valgus was traced retrospectively to be due to syndesmotic fixation of the fibular remnant after fibular resection, thereby adding a valgus force to ankle mortice. This could have been avoided by inserting the syndesmotic screw before fibular resection. This cause should also be kept in mind while evaluating such patients. These patients should also be followed up to detect fibular pseudoarthrosis and progressive valgus ankle deformity.
Introduction
Osteomyelitis of the fibula is uncommon. The treatment of choice for chronic osteomyelitis is sequestrectomy initially with diaphyseal resection of the fibula reserved for recurrence [1] . Many authors have described progressive valgus deformity of the ankle following iatrogenic fibula pseudoarthrosis in children [2, 3, 4] . Lagenskiold [5] advocated distal tibiofibular synostosis to stabilize the ankle and prevent progressive valgus deformity. Goh et al [6] suggested the distal fibular function can be restored following fixing the fibular remnant to tibia. This strategy however may not prevent ankle valgus and hence close follow-up till skeletal maturity is advised. However there are discrepancies in literature regarding of occurrence of valgus deformity following Lagenskiold operation [Soo et al, Moon et al [7, 8] vs Fragniere et al [9] ].
Case history A 6 year old school going male child presents with pain, inability to bear weight with a history of discharging wound over the lateral aspect of distal leg following a history of fall one month ago. He had a history of fever one year ago with occurrence of a boil over the lateral aspect of distal leg. Incision and drainage was done and he was kept on antibiotics in another institute (details of organism and antibiotics are unknown). The symptoms resolved and the patient was pain free until a month ago. On examination there was a puckered wound adherent to the bone over the distal 1/3 rd fibula with a sinus discharging yellowish purulent material (Fig 1) .
Fig 1:
Sinus with yellowish purulent discharge at the distal 1/3 rd of lateral aspect of left leg Tenderness was elicited at the distal fibula. The pain score was 6 using Wong Baker faces pain rating scale. Active ankle Range was 10 Dorsiflexion to 10 plantar flexion which was painful. Patient was evaluated with an X-ray and MRI which confirmed the diagnosis of osteomyelitis of fibula with a pathological fracture (Fig 2 and Fig 3) . The WBC counts were 14,000 cells/ l (Normal= 4000-11000/ l) ESR was 40 mm at end of 1 hour (Normal = 20 mm) and CRP was 0.85 mg/dl (normal= 0-1 mg/dl). Culture report of the discharge revealed Methicillin resistant Staphylococcus aureus sensitive to Linezolid. The patient was planned for sequestrectomy SOS sub periosteal resection with distal tibio-fibular syndesmotic fixation. A lateral skin incision on the fibula was taken with excision of the sinus. The periosteum was incised and sub periosteal exposure was done. The periosteum at the site of pathological fracture was noted to be damaged (Fig 4) . Though we had planned for sequestrectomy, we realized intraoperatively the entire bone was involved hence a resection was done (14 cm) keeping the periosteum intact [10] ( Fig 4) . After removal of the sample, patient was given a dose of Cefuroxime 750 mg IV. Distal remnant of fibula (4 cm) was fixed to the tibia with a syndesmotic screw under C-arm guidance. Intraoperatively the proximal fragment was found to be very mobile. To prevent subsequent knee instability we decided to do a syndesmotic fixation of the proximal fibula remnant to tibia [11] . The periosteum was closed with Vicryl No 0 and the remaining wound was closed in layers over a drain. The material obtained were sent for Histopathology and (Aerobic, anaerobic, tubercular and fungal) culture. Postoperative (Fig 5) : (Fig 6 B) . Pain score noted at three months follow-up was Face 2. Final Follow-up at one year: Heel Valgus of 5 on the affected side (Fig 6 C,D) , Ankle ROM is from 20 degree dorsiflexion to 40 degree plantar flexion on both the sides and pain free, pain score is Face 0. Patient is able to do all routine activities.
Discussion
Management of fibular osteomyelitis presents various challenges with respect to stability of ankle mortise, poor quality of periosteum and fibular pseudoarthrosis. Trauma can reactivate a latent infection [12] . Progressive valgus deformity at the ankle is a known complication that can occur many years after index fibular resection 3 . Ankle valgus leads to difficulty wearing shoes, inability to walk and mechanical pain [13] . Hence whenever possible the continuity of fibula should be maintained. Sequestrectomy should be the initial management with diaphyseal resection reserved for recurrence [1] . Diaphyseal resection is necessary in presence of extensive involvement. When resection is done, the distal syndesmotic screw will stabilize the distal fibular remnant (facilitating the weight bearing function) and prevent ankle valgus deformity [6] . According to a systematic review done by Oded et al [11] , 3.9% of patients with proximal fibula resection had symptomatic knee instability. The proximal segment of fibula was found to be freely moving intra-operatively and hence was stabilized with a proximal syndesmotic screw. Sub periosteal dissection is a prerequisite for regeneration of new bone [11] . The quality of the periosteum (an idea of the quality can be obtained by the amount of involucrum formed [14] ) decides the amount of regenerate. In chronic osteomyelitis, in the area of the cloacae the periosteum is of poor quality resulting in poor bone formation. As in our case the new bone formation is abundant in proximal and middle fibula but poor in the distal fibula (Fig 5) . Apart from this further anatomical constraints (blood supply of fibula) restrict the regeneration of the fibula especially at the ends. The periosteum of the lower third and majority of the upper third of fibula relies more on the nutrient artery than on adjacent muscle arteries for its blood supply. In contrast, the middle third of the fibula has abundant muscle-periosteal anastomoses. With disruption of the nutrient artery through removal of a fibular segment, the main source of blood supply to the periosteum is disrupted, and ischemia of the periosteum can lead to failure of regeneration of the fibular defect [15] . The possibility of fibular pseudoarthrosis must always be kept in mind and reconstructive methods must be used to prevent valgus deformity [16] . There are conflicting data in literature regarding the prevention of ankle valgus using a syndesmotic screw. Fragniere et al [9] in their series of 20 cases concluded that valgus deformity of the ankle can be prevented efficiently with a syndesmotic screw. However their study was done in patients with vascularized fibular graft harvesting and had a follow-up of 4.1 years. Soo et al [7] and MS Moon et al [8] concluded supramalleolar synostosis (Lagenskiold operation) to prevent valgus ankle deformities are effective initially however it does not guarantee prevention of ankle valgus. Soo et al. [7] in their series found two (40%) out five cases treated with Langenskiold's operation at the index procedure and 10 (71%) out 14 cases (initially observation) required supramalleolar corrective osteotomy because of the gradual deterioration of the ankle joint deformities. All of the patients ere followed-up till skeletal maturity. Out of the five cases treated with Langenskiold's operation two were cases of fibular diaphyseal resection done for chronic osteomyelitis of fibula. The cause of valgus deformity even after syndesmotic fixation was thought to be due to the loss of normal physiological loading of distal physis. However the sample size was small and hence a study with larger sample size is needed to validate their claims. These children should be kept in close follow-up till skeletal maturity. At follow-up visit clinical examination and weight bearing mortise and lateral radiographs of ankle should be evaluated for valgus deformity. The radiographic parameters to be monitored are [7, 13] . 1. Tibio-talar angle (upto 10 valgus is tolerated) 2. Upward migration of lateral malleolar physis (lateral malleolar physis normally lies below the tibial physis). 3. Reduced growth of the lateral tibial physis.
On retrospectively analyzing the X-ray, we found that perhaps the 5 valgus could have occurred intra-operatively while tightening the syndesmotic screw. We inserted the syndesmotic screw after resection of fibula, this could have resulted in a valgus force at the ankle leading to a valgus deformity (Fig 6) (Fig 7) .
Fig 7:
Valgus effect of syndesmotic screw when inserted after fibulectomy.
